Preeclampsia is a pregnancy specific syndrome of reduced organ perfusion secondary to vasospasm and endothelial activation. A number of reports indicate that preeclampsia is associated with elevated blood levels of lipid peroxidation products. The present study was undertaken to evaluate the metabolic correlation between preeclampsia and oxidative stress. 95 no of subjects was selected out for the study out of which normal nonpregnant control group had 25 subjects, normal pregnant control group had 40 subjects & preeclampsia group constituted of 30 subjects. The investigations included are serum lipid profile consisting of serum total cholesterol, serum triglycerides, VLDL, LDL and HDL, serum vitamin E as á-tocopherol and malondialdehyde.
unique to human pregnancy and is a leading cause of maternal mortality and morbidity and also one of the leading causes of premature delivery and intrauterine growth retardation contributing also to neonatal mortality and morbidity 2 . Pregnancies complicated by preeclampsia begins early in the first trimester in the form of abnormal vascular responses to placentation 3, 4 . In preeclamptic pregnancies there is failure of second wave of invasion that is trophoblastic invasion Preeclampsia is a pregnancy specific syndrome of reduced organ perfusion secondary to vasospasm and endothelial activation 1 . It is into the inner third of the myometrium 3 , resulting in a state of arteriolar vasoconstriction, abnormally increased sensitivity to vasopressor peptides and amines, and reduced uteroplacental blood flow 4 . More recently, it was shown in normal pregnancy that at 10 to 12 weeks' gestation, the onset of maternal blood flow in the placenta results in a local increase in oxygen tension and parallel elevation in expression and activity of several antioxidant enzymes 5 .The authors hypothesized that a putative diminution of the antioxidant response to this oxygenation stimulus could result in oxidative stress that may lead to trophoblast degeneration and possibly contribute to impairment of trophoblast invasion and diminished remodeling of the spiral arteries 5 .A defective response to an oxidant stimulus could therefore be one of the earliest events in preeclampsia. Whatever may be the cause of impaired trophoblast invasion, the resultant inadequacy of placental perfusion is likely to result in oxidative stress. A number of reports indicate that preeclampsia is associated with elevated blood levels of lipid peroxidation products 6 . Lipid hydroperoxides function in normal physiology by regulating enzymes and redoxsensitive genes 7 . However, uncontrolled lipid peroxidation can result in cellular dysfunction and damage. Many endothelial changes that is endothelial cell damage of potential relevance to preeclampsia can be induced by lipid peroxidation in experimental systems. Study of Stamler in 1959 8 showed that eclampsia-like convulsions and intravascular thrombosis could be demonstrated in term pregnant rats fed on a diet deficient in vitamin E and containing lipid peroxides. Lipid peroxides or oxidized LDL were found to produce increased arterial sensitivity to agonists 9 and inhibited endothelial-dependent vasodilation 10 . Falanga, Doni, &Delaini in 1988 demonstrated decreased PGI 2 production by increased lipid peroxidation via vitamin E deprivation 11 . In addition studies have shown that oxidized LDL or hyperlipidemic sera increased endothelial PGI 2 production at 24 hr but inhibited it during longer incubations (48-72 hr) 12 , promoted osmofragility and hemolysis of the RBCs and inhibited calciumATPase via modification of protein thiols 13 . In view of its potentially destructive character, uncontrolled lipid peroxidation has been suggested as an etiologic factor in preeclampsia.
The fatty acid profile in women with preeclampsia may also predispose to oxidative stress. Plasma concentrations of very low density lipoprotein (VLDL) and LDL increase progressively with gestational age as reflected by increases in serum triglycerides and cholesterol 14 . Mean plasma triglyceride and free fatty acid concentrations undergo near doubling in women with preeclampsia relative to normal pregnancy 15 . One of the first biomarkers of lipid peroxidation found to be elevated in the plasma of women with preeclampsia was malondialdehyde (MDA), a major metabolite of lipid peroxide breakdown 16 . Besides the determination of oxidative damage, many investigations have evaluated antioxidant capacity in the maternal circulation. Vitamin E, the most potent lipid soluble antioxidant, plays an important role in scavenging free radicals and helps in protection of the endothelial membrane in pregnancy. The altered lipid profile in preeclampsia is most likely to be responsible for the variable reports on plasma vitamin E concentrations, because vitamin E is transported by lipoproteins 17 . The decreased antioxidant capacity under the condition of preeclampsia either as a cause or a result is definitely expected to be reflected over the triad of peroxidation target in the form of circulating lipids, vitamin E the antioxidant and malondialdehyde the peroxidized product. Under the interactive situation of vascular involvements leading to increased oxygen tension with its ultimate fate as peroxidative damage of lipid molecules it is expected to be of valuable information in correlating the clinical state of preeclampsia with the alterations in the profile of lipids, vitamin E and malondialdehyde from that of the normal pregnancies. It is therefore proposed in the present investigation estimate the said parameters to prove the relationship between the oxidative stress and scavenging system in preeclamptic syndrome.
Aims and objectives
The present study is undertaken with the aim of estimating some of the probe parameters involving 1.
Lipid profile as oxidative target, 2.
Vitamin E as antioxidant and 3.
Malondialdehyde as peroxidized product and with an objective of evaluating the metabolic correlation between preeclampsia and oxidative stress.
MATERIALS AND METHODS
The study was conducted in The Department of Obstetrics And Gynecology, Gauhati Medical College, Gauhati. The study group consisted of 25 normal controls consisting of normal normotensive nonpregnant women in reproductive age group, 40 normal pregnant controls consisting of pregnant normotensive women in their third trimester, 30 experimental groups consisting of women with preeclampsia in third trimester. 18 that is lipid peroxides are converted to malondialdehyde which react with thiobarbituric acid to produce a chromogen giving maximum absorbance at 530nm and is expressed as thiobarbituric acid reactive substance (MDA) in blood.
RESULTS AND DISCUSSION
The observation under the present setup of study suggests that preeclampsia is relatively more prevalent among younger age group with initial parity which is also in concertation with other studies 19 .
The mean fasting serum triglyceride is increased with very high significance (p<0.0001) in both the pregnant groups with or without preeclampsia than the normal nonpregnant controls. The mean serum triglyceride is observed to be significantly different between both the pregnant groups with higher mean under condition of preeclampsia. There is highly significant differences (p<0.0001) in the mean serum cholesterol levels among the three groups as shown in Table 1 . At this stage of discussion it may be opined from the interpreted results and observations on triglyceride and cholesterol that under condition of normal pregnancy and preeclampsia both serum triglyceride and serum cholesterol responded with significant increase and the magnitude is higher in preeclampsia than in normal pregnancy
There is highly significant difference in the mean values of HDL between normal pregnancy and preeclampsia signifying absence of significant effect over HDL metabolism under metabolic status of normal pregnancy but there is definite and highly significant effect over HDL metabolism under influence of metabolic state of preeclampsia.
The fetal metabolism is basically dependent on glucose and amino acids as sources for energy and building block 20 . Fetal metabolism cannot utilize triglyceride and long chain fatty acids as energy source and following the principle of optimization in any type of metabolic regulation, the fetal metabolic pool is not loaded with or rather kept free of these molecules by impermeability of triacyglycerols and long chain fatty acids exerted by the placental barrier. As a consequence of this phenomenon the fetus is supplied entirely by the maternal glucose and amino acids only and so the mother is imparted with an additional load of these molecules compelling her to maintain relatively higher blood levels of these micro molecules than non pregnant metabolic condition. Three major molecules produced by placenta for this purpose is the hormonal placental lactogen, estrogen and progesterone.
Placental lactogen directly stimulates adipose tissue lipolysis by activating hormone sensitive lipase resulting in increased serum fatty acids. The other two placental steroids i.e. estrogen and progesterone induces insulin resistance by suppressing the insulin inhibition of hormone sensitive lipase resulting with increase in serum triglyceride. This estrogen progesterone axis simultaneously depresses lipolysis through reducing the lipoprotein lipase activity which is insulin dependent ultimately producing a metabolic state with increased triglyceride concentration in the circulation. The overall outcome of these pregnancy related hormonal control of placental origin on lipid and carbohydrate metabolism is that glucose and amino acids are rapidly shunted to the fetal side of the placenta and to compensate the relative lack of glucose in maternal side higher amount of triglyceride is maintained in maternal circulation for longer period by controlling the activity of these two triglyceride regulating enzymes .i.e. lipoprotein lipase and hormone sensitive lipase.The behavior of lipid fractions in preeclampsia definitely suggest either an imbalance of this placental hormonal triad from that of normal pregnancy or presence of some additional modulator produced by placenta or any other source related with preeclamptic condition.
In the present study the mean serum vitamin E are significantly lower (p<0.0001) in normal pregnancy (15.19mg/L) and preeclampsia (12.91mg/L) than the normal non pregnant control (22.12mg/L). There is also significant difference (p<0.05) in the mean serum vitamin E concentration between preeclampsia and normal pregnant controls where the serum vitamin E in preeclampsia is lower than normal pregnancy. The primary role of vitamin E is to act as a biological antioxidant preventing peroxidation of unsaturated and mainly polyunsaturated esterified fatty acids present either in circulation in the form of lipoproteins or in biological membranes formed by phospholipid bilayers. The basic mechanism of action of vitamin E as antioxidant is to act as an electron sink to stray free radicals that escape scavenging by the primary scavengers formed by the triad of superoxide dismutase, glutathione peroxidase and catalase.
Pregnancy is a physiological condition where there is multiple scope for physiological increase in oxygen species generated free radical stress from different sources such as increases in the thyroid function 21 oxidative phosphorylation in the electron transport chain to meet the higher metabolic inducing increased BMR and increased nucleotide biosynthesis to meet the additional demand on hematopoetic system to mention a few sources of enhanced physiological generation of free radicals 22 . Under the free radical status of pregnancy it is the most logical assumption that the vitamin E requirement during pregnancy is definitely increased and as the tocopherol molecule sacrifices itself to save the integrity of the membrane lipids a steady dietary input is necessary to maintain a steady circulating vitamin E status. Over and above unlike the other fat soluble vitamins there is no any effective storage system (23) for tocopherol. It is very interesting to observe under the same experimental setup that the serum vitamin E distribution in normal non pregnant controls and in preeclampsia is more consistent or uniform signifying that in normal non pregnant controls the condition is relatively stable due to absence of pregnancy induced vitamin E effectors and in preeclampsia the serum vitamin E status is consistently and uniformly maintained in a lower level even with identical dietary input with the other two groups due to preeclampsia induced enhanced free radical generation .
In the present study malondialdehyde representing as an index for the damage over the unsaturated lipids caused by free radical attack is found to be significantly increased in its mean blood concentration in normal pregnancy (60.35 nmol/ml) preeclampsia (57.15nmol/ml) than the normal non pregnant control group 45.06nmol/ml). The increase in the mean concentration of malondialdehyde is more pronounced in normal pregnancy. It may be noted that malondialdehyde is not a metabolite and its presence in blood only reflects the amount of peroxidized substances the major fraction of which is controlled by lipid and protein peroxidation. So thereby it acts as a reliable index for peroxidation of biological molecules.
From Table 2 , It is observed that in normal controls without pregnancy there is no relationship between serum vitamin E and serum lipid peroxidation as represented by whole blood MDA (malondialdehyde) with a correlation coefficient of 0.13 only. In contrast to this under the condition of normal pregnancy and preeclampsia the correlation between these two parameters increased with coefficients of correlation (r=-0.9) with a negative trend indicating a definite and significant degree of inverse relationship between two. This may be explained in the terms that under situation of higher oxidative stress the available vitamin E as antioxidant is utilized and thereby produces a relative vitamin E deficiency status which contributes in peroxidation of more lipids detected as increased MDA. The normal pregnancy trend line is located slightly above in a higher location than preeclampsia due to relatively higher MDA. This may be a consequence of additional peroxidation of some protein or aberrant lipid fraction in preeclampsia which is absent in normal pregnancy.
In the present investigation the relationship between serum triglyceride and whole blood MDA level signifies very high degree of correlation (r=-0.9) between these two parameters in preeclampsia and normal pregnancy which is totally absent in normal non pregnant controls. This indicates that higher triglyceride in presence of relatively high oxidative stress under the two condition makes the lipid more susceptible for peroxidation. Similar relationship is observed between serum cholesterol and whole blood MDA. The similarity in correlation among triglyceride, cholesterol and MDA suggest that under higher oxidative stress and lower vitamin E level lipids such as triglyceride and cholesterol present in the circulating lipoproteins become more susceptible for peroxidation in pregnancy and preeclampsia the effect being more pronounced in preeclampsia. Susceptibility of lipids for peroxidation during pregnancy with further enhancement in preeclampsia appears to be directly proportional to degree of oxidative stress from the observed set of correlation analysis because in any of the combination of these sets the correlation coefficients are very low in the non pregnant control group suggesting minimal relationship between lipid peroxidation and vitamin E under normal level of free radical status.
CONCLUSION
On a comprehensive review of the forgoing discussion it finally emerges out that the physiological alteration of lipid profile during normal pregnancy is enhanced in preeclampsia . The increase in constituents of circulating lipids under both the condition of normal pregnancy and preeclampsia makes them more vulnerable for peroxidation which is more pronounced in preeclamptic condition. The augmented peroxidation in preeclampsia with reference to normal pregnancy may be due to peroxidation of some non lipid molecules associated with preeclamptic metabolism. The vitamin E is observed to have a definite role in preventing or minimizing lipid peroxidation under condition of normal pregnancy and preeclampsia with a threshold limitation with proportion to the free radical induced oxidative load. Above certain threshold proportion overload with oxidative stress depletes available vitamin E under condition of pregnancy which is more pronounced in preeclampsia. As an outcome within the scope and limitation of the present study it may be proposed that adequate vitamin E supplementation during pregnancy with proportionate increase in preeclampsia may reduce the consequences of peroxidation induced complications during pregnancy.
